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Introduction
XMicroalgae are of growing interest for sci-
ence and industry because of their high
growth rates and low land and water use.
XCultivation is commercially viable only for
high value products, such as colourants
(e.g. Astaxanthin) or food supplements.
X Ideal culture conditions are determined ex-
perimentally (Greenwell et al., 2010).
XWe present a complementary modelling
approach to increase culture yield and sta-
bility for Nannochloropsis salina (figure 1),
a marine lipid-producing microalga.
Objectives
XAdapt suitable model to N. salina incl.
lipid production for e.g. biofuels
X Identify promising external conditions ⇒
test those in the lab etc., see figure 1
Figure 1: Model-aided optimisation of algal growth in aquaculture
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Optimality-based model (Pahlow et al., 2013)
Figure 2: Assumed adaptations: Chloro-
phyll content is increased under light limi-
tation (top right); N uptake under N limi-
tation (bottom right). Phosphate omitted
for clarity.
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Algae allocate their internal resources (N,
P, C) between nutrient uptake, biosynthe-
sis and photosynthesis to optimise growth
under the given ambient conditions. The
chain of limitations is shown in figure 3.
Data required for model calibration:
XDIN, DIP, cellular N, C
X chlorophyll
X fatty acid content
Figure 3: Model allocation pathways:
XQP limits DIN assimilation ⇒ QN
XQN limits chlorophyll synthesis
XPhotosynthesis limits growth
DIN := ambient N
DIP := ambient P
C := cellular C
QN := cellular N:C
QNs := min. cellular N:C
QP := cellular P:C
QP0 := min. cellular P:C
fX := allocation factor
See also poster by Markus Pahlow
Factorial experiment
Figure 4: N. salina under high (top, 700
µE), medium (middle, 350 µE) and low
(bottom, 150 µE) light intensity; 5 dilution
rates (.05 to .4 d−1)
Data analysis: still in progress...
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